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PLATE  VIII. 
In a  previous communication 2 I  described under this title the 
anatomical and histological findings of a peculiar affection of the 
liver, which could not be grouped under any of the headings now 
in general use in the classification of the diseases of that organ, 
and  which  presented  interesting  general  pathological  features 
in  the form of  a  peculiar cellular destruction, unassociated with 
any inflammatory reaction and  unlike that usually  observed in 
the disintegration of parenchymatous cells. 
To recapitulate,  the process consisted of a  multiple,  irregular,  circumscribed 
solution  of  liver  cells,  without  parenchymatous  degeneration  or  coagulation 
necrosis,  and associated  with a  corresponding lobular blood  and  bile stasis  in 
the affected  areas.  It appeared  that  the protoplasm  and later the nucleus of 
the  cells  simply  wasted  and  dissolved,  leaving  a  more  or  less  well-preserved 
reticulum  with  stagnant  bile  and  blood.  While  undergoing  this  change  the 
cells showed fatty degeneration,  and finer or coarser bile pigment within  their 
bodies,  sometimes reaching a  considerable  degree,  conditions to which  I  slaall 
refer in detail later.  The impression one gained from the  appearance  was that 
of a  solution or cytolysis of the parenchyma.  The process was as  a  rule  more 
marked in the central portions of the lobules, taking its origin around  the cen- 
tral vein, but by no means always confined to that point, as  it  occurred also in 
streaks  running from  one into  neighboring lobules,  and  gradually  was  lost  in 
well-preserved liver tissue.  Moderate peripheral fatty infiltration existed,  but 
there  was  an  entire  absence  of  inflammatory  reaction  within  the  liver  tissue 
i This study was aided by an appropriation from the RockefeUer Institute for 
Medical Research. 
2 Journal of Medical Research,  x9o4,  xii,  75. 
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itself, the portal spaces alone showing sclerosis of a  more or less.recent date. 
The  last  condition was most pronounced and  mature  around  the portal  vein 
itself. 
The whole lesion presented itself as a  diffuse affection of the liver, and had 
not  led  to  any  marked  gross diminution in  size,  but  the  organ  had  become 
tough,  leathery,  pale  ydlow,  bile  stained, and  the  markings  had  been  lost. 
Irregular vascular injection or darker, larger, deep red spots (corresponding to 
the irregular stasis) were plainly visible. 
Two  features  then  made  this  observation  of  particular  in- 
terest.  First,  the  peculiar destruction of liver cells which did 
not  correspond to  the usual  atrophy,  degeneration, or necrosis 
of  parenchymatous cells,  second,  the  entire  lack  of  acute  or 
chronic inflammatory reaction of the liver tissue, for the affected 
areas  showed  only  the  passive  feature  of  the  cellular  waste. 
Further, the well-confined sclerosis of the portal spaces was more 
mature  around  the  vessels  than  around  the  proliferating  bile 
ducts. 
I  explained in  my first communication that  we  had  here  a  condition that 
could not be  grouped within the  present classification of the  diseases of  the 
liver, and on account of the general severe destruction of liver tissue and the 
generalized jaundice  I  suggested the  term  of multiple  non-inflammatory ne- 
crosis of the liver with jaundice (Hepar necroticum cum ictero). 
In looking through the literature for similar or related cases I  was able only 
to find a number of observations by Curschmann? under the title of a  peculiar 
form  of  necrotic hepatitis, under which name  is  described, as  following long- 
continued obstructive jaundice, somewhat  similar  multiple non-inflammatory 
destruction of liver tissue, but leading to  actual softening and  breaking down 
of circumscribed areas.  Here also the peculiar feature of a  simple loss of  liver 
substance with bile imbibition and an entire lack of  inflammatory reaction in 
or around the affected areas attracted his attention, as well as a well circum- 
scribed but confined sclerosis of the bile ducts of the portal spaces. 
Curschmann, however, could not give any evidence as to how the cellular de- 
struction took  place in  his cases,  for they  were  all  far  advanced beyond the 
stage of studying the histogenesis of the lesion.  But in the explanation of his 
cases Curschmann expresses an idea which I  utilized in the explanation of my 
case.  It was based largely on the clinical history, but also on some of the addi- 
tional anatomical and histological findings.  He believes that his cases cannot 
be understood on the basis of bile stagnation alone, but that it is necessary to 
assume an additional infection, and  recalls that  certain bacteria,  like the bac- 
terium  coli introduced into the bile channels, do not necessarily produce sup- 
• puration, but a  simple general infection.  In the case that I  had observed we 
3 "Ueber  eine  eigenartige  Form  der  nekrotisirenden  Hepatitis,"  Deutsches 
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had to do with an individual addicted to chronic alcoholism who, although a 
young man, showed mental and anatomical alterations incident to  such abuse; 
and I  assumed that fin such cases a  portal infection acting in a  peculiar manner 
might easily occur and reach the liver, which as a  consequence of constant ex- 
posure  to  harm  was  of low resistance and  reacting ability.  In  favor of this 
portal  entrance of  an  irritant  was  the marked  localized sclerosis  around  the 
portal vessels, analogous to  the thickening of the bile  ducts in  Curschmann's 
cases. 
I  advanced at  that time no  positive opinion as to the exact pathogenesis of 
the lesion, but it was natural to suppose that it was of bacterial origin, and the 
peculiar cytolytic changes as well as the entire absence of inflammatory reac- 
tion were somewhat more in favor of the action of a  bacterial product than of a 
bacterium itself.  However, in the absence of more data  I  did not enter  into 
detailed discussion of the facts, the apparent rarity and peculiarity of the pro- 
cess inducing me to place it on record as an individual case. 
Since that time, that is, for a period of a year and a  half,  I  had 
particular  attention  paid  in  this  institute  to  the  various  affec- 
tions  of the  liver,  and-we  have  been  able to  collect three  more 
cases that belong to the same category, which I  now wish to add 
to  my first  contribution  to  the  subject,  as  enlarging  upon  this 
peculiar  and  little  appreciated  affection.  For  reference  and 
sake  of  convenience  I  may  be allowed to  quote and  somewhat 
enlarge upon the findings of the first published case. 4 
Case I.--M.  G.,  Irish, longshoreman, thirty years old,  was admitted to  the 
City Hospital, Oct. 8,  19o 3 .  He had been drinking heavily since the beginning 
of July, and was in an extremely nervous and mentally somewhat confused con- 
dition.  His appetite was good, but he vomited some, had night sweats, and a 
slight cough.  His previous history was that he had always been a  very heavy 
drinker, and that he had been confined in bed on several occasions because of 
alcoholism.  The  only  other  disease  which  he  admits  is  bronchitis.  Both 
parents and one brother died of tuberculosis. 
Physical Examination.--Patient jaundiced, but of good nutrition and develop- 
ment.  Lungs reveal  nothing of importance.  Heart:  enlarged  to  percussion 
from right sternal line to a point slightly beyond the apex beat ;  systolic murmur 
at  apex.  Liver and  spleen not felt.  Extremities;  pretibial  pitting.  Tem- 
perature,  98%  Pulse,  lOO.  Respiration,  24.  Urine,  reddish  yellow,  small 
amount, ~.o25, no albumin, no sugar, no casts.  During the next two days there 
was no material change.  Temperature varied from 99 °  to 98°.  Pulse,  ioo to 
Io4.  Respiration,  24.  Mind  not  improved.  Jaundice  somewhat  more 
marked. 
On the third day the patient became violently delirious, and was difficult to 
* In these histories details apparently not bearing on the question under con- 
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restrain, behaving like a case of delirium tremens.  His temperature went up to 
1oo°;  and on the fourth day to  ~o4  °.  Pulse,  ~2o.  Respiration,  32 .  He died 
of marked oedema of the lungs, on October i3,  5 A..~I., having been in the hos- 
pital not quite five days. 
Autopsy Protocol (abbreviated). 
(Oertel)  Oct.  ~3th,  2 P.M. 
MMe, thirty years old, one meter seventy-eight centimeters tall, of good frame 
and muscular development, and good nutrition.  Skin of the whole body and 
conjunctivae distinctly jaundiced..No eedema.  Rigor morris marked.  Mod- 
erate  amount  of subcutaneous  fat,  muscle tissue  dry  and  brown.  Peritoneal 
cavity empty.  Pericardium almost empty.  Right heart  collapsed, with dark 
fluid Mood, left heart moderately contracted and empty.  Pulmonary and tri- 
cuspid  valves intact, aortic and mitral valves thickened at  base.  Heart mus- 
cle brownish  red,  moderately firm.  Weight,  5S5 grams.  Left pleural  cavity 
without  fluid or  adhesions.  Left  lung moderately emphysematous,  firm;  on 
section,  deep  red,  and  very cedematous.  Right  pleura  with  dense,  old,  firm 
adhesions throughout.  Lung markedly emphysematous and oedematous. 
Spleen.--Weight,  i95  grams.  Capsule thickened,  firm.  Section  deep  red, 
connective tissue  prominent,  lymphoid nodules  indistinct.  Kidneys  (left).-- 
Slightly enlarged, firm, capsule thickened, moderately but uniformly adherent, 
surface mottled, markings distinct.  Cortex irregular.  (Right).--Same.  Ad- 
renals  unchanged.  Stomach.--Large,  dilated with gas,  but  empty,  except for 
much  slimy material.  Mucous membrane thickened, much congested.  Intes- 
tines.--Like stomach.  Portal structures free. 
Liver.--Somewhat larger than normal, weight, ~  7  7o grams; color, dark  yellow 
throughout.  Surface on general view smooth, but on closer inspection slightly 
irregular;  consistency firm, leathery.  On section cuts firm, vessels distinct and 
deep red in many places, in others not prominent.  Lobules pale yellowish, in 
spots brownish, their o~tlines indistinct and irregular.  In some places the liver 
presents  a  diffuse,  yellowish pale  appearance,  but  always  firm,  nowhere  any 
softening.  No  connective-tissue  bands  visible.  The  gall bladder  contains  a 
fair amount of thick, fluid bile;  no stones;  the larger bile ducts permeable, not 
dilated, and with no apparent change.  The vessels at entrance into liver exten- 
sively thickened. 
Other organs without important alterations. 
Microscopic examination  of the liver reveals  a  most  unusual 
picture.  The stained sections show even to the naked eye small 
irregular streaks of pale, poorly stained areas.  On examination 
these areas  (Fig.  ~)  are found to correspond to wasted portions 
of liver lobules,  usually with a  free precipitation  of bile  in  the 
form  of  large  and  small  light  yellow to  dark  brown  granules. 
The process leading to loss of the cells is  a  simple one, without 
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being evidently more like a solution of the protoplasm, preceded 
by  moderate  parenchymatous swelling.  In  my  first  report  I 
spoke of it as an atrophy.  But it differs from ordinary atrophy 
in a  much more  rapid,  uniform loss  of the cellular protoplasm, 
while  the  outline  of  the  cell remains visible  to  the  last.  One 
gains the impression that in the affected areas the cellular proto- 
plasm  is  washed  away.  The nucleus becomes poorer in  chro- 
matin and atrophic,  the cells  become vacuolated, some contain 
fat  drops,  and  the  cell  body then  usually encloses  smaller  or 
larger granules of bile.  Ultimately the cell disappears and only 
a  fine reticulum remains with free bile pigment.  The condition 
is most pronounced around the central vein, which appears well 
dilated.  Towards  the  periphery  of  the  lobule  the  cells  have 
retained their integrity, but  most of them show beginning tur- 
bidity and swelling of the protoplasm,  with moderate fatty in- 
filtration.  They  are  also  frequently  seen  to  contain  fine or 
coarse  granular  bile  pigment.  Their  nucleus  is  poor  in  chro- 
matin.  Such areas are present in immense numbers in various 
portions of the liver, varying in size and shape, and are directly 
continuous with apparently normal liver tissue.  They are not 
surrounded by an area of pus or any other infiltration.  There is 
no line of demarcation anywhere, no inflammatory engorgement 
of vessels, no connective-tissue growth, old or recent, between or 
within the lobules--in fact, no  evidence of  any reaction of the 
liver  tissue  at  all.  There  is  present,  however,  a  pronounced 
stasis in many places.  But this bears no relation to the degree 
of atrophy or the precipitation of bile,  as one may be more pro- 
nounced when the  other is  less  conspicuous.  In  some  places, 
where the waste of the whole central part of the lobule is  pro- 
nounced, the  stagnant blood occupies the  space,  either free or 
mixed with bile  pigment.  The  stasis  is  irregular,  not  general, 
not uniformly distributed throughout the whole liver, correspond- 
ing, then, to the gross appearance. 
Attention is attracted by a characteristic change of the portal 
spaces,  confined to  them.  The portal  vein is  generally widely 
dilated,  its  walls  well thickened, and  its  neighborhood densely 
infiltrated with small, round, and connective-tissue cells. 108  Multiple  Non-I,~ammatory  Necrosi.s of the  Liver 
The same is true of the bile ducts and the hepatic vessels.  The 
connective-tissue formation around these structures is frequently 
more  recent  and  more  cellular,  than  immediately  around  the 
portal  vein.  The  sclerosis is confined  entirely  to the  structures 
of the portal spaces, at no time is there an attempt to surround or 
invade the lobules.  It appears independent  of the lesions of the 
lobules.  In  some  places  proliferation  of bile  ducts,  which  may 
reach  a  considerable  degree,  is  going  on.  The  new  ducts  are 
well  formed,  their  epithelium  intact,  and  not  congested  with 
bile. 
Case II.--D.  B.,  Irish,  shoemaker,  48  years  old, was  admitted  to  the City 
Hospital,  October 7,  19o4, complaining of shortness of breath.  He first noticed 
this disturbance about four weeks ago, when he coughed up loose phlegm; later 
his cough became tighter, and he could hardly expectorate at all.  At irregular 
intervals he also suffered from stabbing pains in the chest, preventing him from 
drawing his breath.  His family history is negative.  The patient  has  had the 
ordinary diseases of childhood;  eighteen  years  ago  suffered from asthma and 
bronchitis  and  since that  time has  had  similar attacks  every fall and  spring. 
He admits  gonorrhoea many years ago, but denies syphilis.  Had been a  hard 
whisky and beer drinker,  and smoker,  all his life. 
Physical  Examination.--Patient  lies  in  bed  quite  dyspnceic,  with face  and 
hands  deeply  cyanosed  and  a  slight  unproductive  cough.  At  intervals he is 
mildly delirious.  Chest shows signs of wide-spread emphysema, particularly at 
the  bases.  Heart  dullness  almost  entirely  obscured by  hyper-resonance  and 
the sounds  distant.  Rhythm  irregular,  the second sound  at .the apex redupli- 
cated.  Liver enlarged  downward  to  level of  umbilicus;  tender.  Spleen  not 
palpated,  and knee jerks cannot be elicited. 
Urine: amber,  cloudy, acid.  Sp. gr.,  i.o3o.  Trace of albumin, no sugar, no 
casts.  Temperature,  99 °  F.  Pulse,  128.  Respiration, 54-  On the next  day 
the patient was bled, about 300 c.c.blood being removed, and his chest cupped; 
his bowels were regulated,  and strychnine administered.  Under this treatment 
he  improved  somewhat,  but  soon  relapsed,  his  temperature  rose  to  iOl °  and 
io2 °, the delirium became more marked, and he died five days after admission, 
October  i2,  1.3o P.M. 
Autopsy Protocol (abbreviated). 
(Symmers)  Oct.  i2th,  3 P.M. 
Body about  172  cm. long, good frame and  muscular  development and good 
nutrition.  Skin  pale and  in  parts slightly  yellowish,  conjunctivae  with slight 
yellow tinge, no external oedema.  On section subcutaneous fat wdlpreserved, 
muscle  tissue  dry  and  pale  brown.  Abdominal  cavity  without  fluid;  small 
intestines  in  lower part  of belly,  collapsed,  smooth.  Liver visible in  median 
line and  right hypochondrium  where it extends  5 cm. below the free border of tIorst  Oertel  109 
theribs,  i o cm. below the sternum  in  the median  line.  Diaphragm  4th inter- 
space on right, and 5th on the left side.  ioo c.c. fluid in the right pleural cav- 
ity,  left pleural  cavity obliterated.  Pericardium  contains  2 5  c.c.  of fluid,  but 
free. 
Brain.--General marked atrophy of gray matter and thrombotic endarteritis. 
Heart--With marked dilatation and hypertrophy of the right ventricle, muscle 
pale and cloudy.  Lungs.--Marked general emphysema, chronic bronchitis, and 
irregulkr  cedema.  Spleen.--Small, atrophic,  pulp  very  dark  and  prominent, 
Kidneys.--Large, juicy, dark.  Cortex  with  distinct dark g!omeruli;  swollen, 
medulla oedematous.  Stomach.--With well preserved rugm,  and thick, swollen 
mucous  membrane,  covered  with  mucus,  and  reddened  near  pylorus.  Pan- 
ereas.--Large,  narrow,  firm, and pale.  On scction, pinkish. 
Liver. --Somewhat smaller than normal and with localized thickening of cap- 
sule.  Mottled,  partly  reddish-blue  and  partly  yellowish-pink  surface,  but 
smooth,  firm, and leathery.  On section it shows towards  the periphery of the 
organ a  margin of spotted to more streaky dark vascular injection, but no well 
defined  markings.  Towards  the  centre  and including  the  greater  part  all 
markings  are  lost, and  the  tissue  appears  of  a  diffuse  pale  yellow color with 
pointlike, numerous  deeper yellow dots,  irregularly distributed  throughout  the 
whole of the  liver substance.  The  organ  is  of  peculiar  firm leathery  consist- 
ency, but shows nowhere any softening. 
Microscopic  sections  of  the  liver  show to  the  naked  eye  an 
irregular streaky appearance due to an interchange of better and 
poor stained,  pale areas.  The  pale portions present pinhead to 
more  elongated  shapes,  and  appear  well  circumscribed.  On 
microscopic examination they correspond to lost or disintegrating 
groups  of liver  cells  of a  peculiar nature  (Fig.  2):  The  proto- 
plasm of the cell loses its staining quality,  assumes a  hazy,  dis- 
tant appearance, and usually presents moderate irregular swelling ; 
nucleus  and  protoplasm  become  then  quite  indistinct,  fade 
away, larger and smaller fat drops may appear within the proto- 
plasm,  the  cellular  substance  seems to  dissolve and  disappear, 
but  during the  whole  process  the  cellular  outline  is  preserved 
and  distinct  to  the  last.  Where  no  fatty  change  appears  the 
nucleus remains central, where large fat drops occur it is pushed 
to  one  side.  Ultimately  only  "ghosts"  of  cells  remain,  or  a 
faint, slight reticulum, or even open free'spaces which may con- 
tain fat,  blood,  and bile  arise.  However, blood and bile  stasis 
is here much less pronounced and prominent than in Case  I, the 
wasting cells  and subsequent necrotic portions showing a  more 
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The distribution of the lesion is general,  diffuse, but irregular, 
throughout the whole of the liver.  Although frequently taking 
its origin around the central vein where it appears prominent, it 
is not so well confined to the central portions of the lobules as in 
the  first  case.  It  appears  more  irregular  and  streaky,  but  the 
same  gradual  change  to well preserved liver tissue exists.  The 
disintegrated  areas  show  few  free  small  spindle  and  round 
nuclei, some leucocytes and nuclear remnants.  Nowhere is there 
evidence  of any  inflammatory  reaction.  The  portal  spaces  are 
here  only  moderately  thickened,  the  vessels  large,  and  the 
sclerosis is more marked around the bile ducts.  A limited portal 
bile duct formation coexists.  The uninvolved parts of the liver 
tissue  show in  part  a  moderate  simple  atrophy,  but  with  well 
preserved  and well stained  cells,  in  part  slight  cloudy  swelling, 
and some fine round and more elongated nuclei may be observed 
within  the  lobules.  Similar  changes  are  not  found  in  other 
organs, nor are features present elsewhere that could be brought 
into connection with the peculiar destruction of the liver. 
Case III.--M.  E.,  colored,  28  years old,  was  admitted to  the City  Hospital 
as  a  transfer  case  from  Harlem  Hospital  on  October  8,  19o  4.  She  had  been 
operated upon at that Hospital for what was diagnosed as cirrhosis of the liver, 
a  ventrofixation  of  the  omentum  having  been  performed.  Patient was  well 
up to the latter part of August, when she began ¢o feel ill, with loss of appetite 
and  flesh.  She  states  that  she had  several  h~emorrhages from  the lungs, and 
was  taken  care  of  in another hospital and improved.  Soon  after going home 
her  abdomen  began  to  swell,  she became  very  short  of  breath,  and  vomited 
frequently.  On going to Harlem Hospital  she was operated upon,  but did not 
regain strength, and was  therefore transferred to the City Hospital.  She com- 
plains now of  weakness  and very poor  appetite.  Her  previous history  shows 
that she has always performed hard domestic work, and that her childhood had 
been healthy,  but  she never was very strong;  the menses started  at  13  years 
and were  always  regular.  She married  at  i8,  has two  children,  and had  two 
miscarriages  about  the  seventh  month.  Family  history  negative.  No  alco- 
holic or syphilitic history. 
Physical  Examination.--General  nutrition  poor,  skin  dry  and  scaly,  with 
moderate  pretibial cedema.  ,Cheeks  puffy,  lips cyanotic,  and external jugular 
veins greatly engorged.  Heart enlarged, extends to outside the nipple line and 
to right of sternum.  A  loud blowing systolic murmur at the apex transmitted 
to the axilla, aortic second sound accentuated.  Pulse fast and irregular.  Chest 
emphysematous.  Liver felt below costal margin,  spleen not palpable.  Urine, 
light yellow,  sp.  gr.,  i.oo8.  Albumin,  trace;  few hyaline casts.  The  patient 
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the abdomen began to fill;  breathing was more and more labored and the heart 
grew very feeble.  A mild delirium prevailed at times.  The temperature varied, 
generally about  99 °  F.  She died on October 28,  6.3o A.M. 
Autopsy Protocol (abbreviated). 
(Symmers)  Oct.  28th,  2 P.M. 
Body  145 era. in length, of delicate frame and poor nutrition.  Veins of neck 
prominent.  Old laparotomy scar in right hypochondrium  extending vertically 
downward to 4 cm. below the umbilicus.  No marked external  oedema;  abdo- 
men very prominent. 
On section a moderate amount of subcutaneous fat, muscle tissue pale, moist. 
Abdomen  contains  a  great  deal  of straw-colored  clear fluid;  omentum  firmly 
and extensively attached to parietal part of belly wall corresponding to the scar. 
The  peritoneum  is  generally  thickened.  Liver  presents  in  epigastrium  and 
right  hy{oochondrium ,  8  cm.  below  free  border  of the  ribs  and  12  cm.  below 
sternum.  Diaphragm  4th interspace on the right side, and 5th on the left side. 
Both pleurae and the pericardium contain considerable clear serous fluid. 
Hvart.--Hypertrophy of the left ventricle, chronic endocarditis of the mitral 
valve  and  cloudy,  brown  muscle.  Lungs.--Interstitial  pneumonia,  emphy- 
sema,  hydrothorax.  Spleen.--Very  small,  pulp  prominent  dark  red.  Kid- 
neys.--Small,  irregularly lobulated,  capsule  adherent,  surface granular,  cortex 
irregular, narrow, markings largely obliterated, fibrous tissue prominent.  Brain. 
--Pale,  cortex  thin.  Stomach and Intestines.--Show chronic  haemorrhagic  in- 
flammation. 
Liver.--Large, firm;weight, Io8o grams; covered by partly atrophic and pa~ly 
thickened  capsule;  marked  variation in color, in  places pinkish,  in others yel- 
low.  On section  structure  for the most  part  invisible,  consistency  leathery. 
Numerous dark  yellow pinhead-size dots distributed  throughout  a  pale diffuse, 
yellowish-white  tissue.  Ntar  the  surface  the  organ  shows  streaky,  vascular 
injection, or more roundish  distinctly haemorrhagic areas. 
Here again the microscopic sections of the  liver show to  the 
naked eye the same irregular or more elongated streaks of pale 
non-staining areas, interchanging with well preserved tissue, but 
the  very marked and  extensive bile  imbibition  of  the  affected 
areas is  at  once visible either in  a  more diffuse yellow tinge of 
the pale spots or as distinct brownish dots and streaks. 
The microscopic examination of these sections shows that we 
have to  deal with  an  exaggerated process of exactly the  same 
type  as  the  former.  Here  the  cells  have  mostly disappeared, 
only shadows of them may occasionally be seen; large fat drops 
occupy the  spaces;  the  remaining reticulum,  however,  can be 
made out more frequently.  The capillary blood and bile stasis 
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pecially  being  extreme.  The  wasting  cells  are  filled  with,  for 
the  most  part,  coarse  dark  yellowish-brown  pigment  and  fat 
drops, and the disintegrated  portions  contain  bile in large dumps, 
usually  mixed  with  still  well  preserved  red  blood  cells.  The 
distribution  is  general  and  of  equal  severity  throughout  the 
liver.  The  localization,  although  the  process  frequently  can  be 
seen  to  arise around  the  central  vein,  is  not  confined  to  a  par- 
ticular  area  of  the  liver  lobule,  and  the  change  is  wall  circum- 
scribed.  Free  nuclei  are  common  here  as  in  the  well  preserved 
portions  of  liver  tissue.  This  latter  shows  wall  marked  fatty 
infiltration  and  moderate  patchy  parenchymatous  swelling. 
The  portal  spaces,  much  as  in  Case  II,  show  cellular  sclerosis 
about  equally  prominent  around  vessels  and  bile  ducts,  and  a 
limited,  well confined  bile-duct  formation.  There  exists  no  de- 
marcating  inflammatory  reaction  anywhere  within  the  liver 
tissue,  and  no  line  of  demarcation  between  involved  and  pre- 
served  parts. 
Case IV.--L.  R.,  colored,  male,  65  years  old,  admitted  to  City  Hospital, 
December  22,  19o4,  complaining of asthma  and  general weakness.  He  dates 
this latter condition.to a fall from a ladder six or seven years ago, but has suf- 
fered from asthmatic attacks more or less all his life.  He is a laborer, moderate 
drinker,  and only admits malaria forty years ago.  In  i893  he lost his  right 
arm in an accident. 
Physical  Examination.--Patient's  breathing  is labored, he  has  difficulty in 
speaking and a  hoarse rattle in his throat.  Entire chest emphysematous and 
barrel-shaped;  jugular veins dilated.  Rattle of mucus  in  bronchi,  and  loud 
mucous r~les everywhere.  Abdomen distended, smooth, tense, recti very rigid. 
Liver border reaches down  about  6 or 8 centimeters below the costal margins 
and in the median line about the same distance, blending with a  small area of 
cardiac dullness.  The heart  almost covered by emphysematous lungs.  Both 
legs  much  swollen.  Urine, sp. gr., Lox6,  very large  amount  of  albumin,  no 
sugar, many hyaline and granular casts, dark amber color. 
Clinical diagnosis: Chronic bronchitis, emphysema, chronic myocarditis, and 
chronic nephritis. 
Subsequent  history:  The  patient's condition practically unchanged  but for 
slight remissions.  His temperature  was  usually about  99 °  F.,  once  or twice 
rising to ioa  °.  Sensorium dull.  He died on February 6,  i9o5,  12.o 5 noon. 
Autopsy Protocol  (abbreviated). 
(Crowe11) Feb. 7th,  ~i A.M. 
Body  I68 cm.  long, of poor nutrition and musculature, no external oedema 
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muscle  tissue  pale  and  moist.  On  opening  abdomen  large  omentum  found 
pulled up over stomach to left hypochondrium, intestine dilated.  Liver 4 cm. 
below free border of ribs on right side and 9 cm. below xyphoid.  Gall bladder 
visible, interlobar septum in median line.  Diaphragm  stands  at  the  5th  rib 
on  either side.  On  opening  thorax lungs  retracted,  right  pleural  cavity con- 
tains a liter of turbid yellow fluid, left pleural cavity contains ½ liter.  Precor- 
dial area large,  prominent in left lower half of thorax.  Pericardium contains 
75  c.c. clear fluid. 
Heart.--Large,  right side engorged, left collapsed, apex formed by left ven- 
tricle  outside  the  nipple  line.  Valves with moderate  thickening.  Left ven- 
tricle large;  at apex, involving an area of  about 4 to 5 cm. in length, beginning 
within the muscle and extending to the surface there is a recent anmmic infarct, 
surrounded by ha~morrhagic infiltration.  The rest of heart muscle pale, cloudy, 
very  fibrous;  thickness  at  mitral,  i. 5  cm.  Larger  coronary  vessels  not  ob- 
structed.  Wt.,  680  grin.  Left Lung.--Emphysematous and very cedematous, 
bronchi with much purulent exudate, diffusely reddened.  Vessels free.  Right 
Lung.--Upper and middle lobes with large, recent hmmorrhagic infarcts.  Lower 
lobe  emphysematous  and  cedematous.  Spleen.--Small,  with  scar  of  an  old 
infarct,  generally atrophic;  interstitial  tissue marked.  Suprarenals (both).-- 
Atrophic, moderate amount of pigment.  Le]t  Kidney.--With little perinephric 
fat.  Capsule  thin,  strips  with  ease  except  for  localized adhesions.  Surface 
deep  red.  Cortex  moderately  contracted,  glomeruli  prominent;  hyalin. 
Pyramids deep red, indistinct markings.  Vessels prominent.  Right Kidney.- 
Similar,  but  with  better  preserved  cortex.  Portal  structures  free.  Liver.- 
Rather small, soft, pale, well marked central veins and prominent interlobular 
spaces,  but  pale lobules.  Gall bladder with four soft yellow stones.  Stomach 
and  Intestines.--With  atrophic,  pale  mucous membrane.  Brain.--Moderate 
oedema, flattened convolutions;  thin, pale cortex. 
Microscopic  sections  of  the  liver  show  well  circumscribed, 
limited and streaky solution of the liver cells, as described above, 
leaving a  hazy reticulum, with occasional blood stasis,  and gen- 
eral  fine and coarse  bile imbibition of disintegrating liver cells, 
and accumulation of small fat drops within the dissolving proto- 
plasm.  The  process  follows  more  frequently  the  peripheral 
parts  of  the  lobules, but  occurs  also irregularly  and in  streaks 
around  the  central veins.  The  change to  normal liver  cells  is 
quite  abrupt,  and  there  exists  slight  parenchymatous swelling 
and  fatty  infiltration  of  the  uninvolved areas,  but  never  pro- 
nounced  bile  imbibition  or  blood  stasis.  The  central  veins 
appear  unchanged;  the  portal  spaces  show  moderate  fibrous 
and  sometimes  hyalin  sclerosis  around  the  vessels;  a  more 
cellular growth exists around the bile ducts. 
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with  some quantitative  differences.  Common to  all  is  the  pe- 
culiar  and  characteristic  multiple  and  irregular  destruction  of 
the  liver  tissue,  with  more  or  less  pronounced bile  and  blood 
stasis and fatty change, leading grossly to entire loss of markings, 
FIG.  1. 
leathery consistency, pale  yellow color with circumscribed deep 
yellow or hmmorrhagic spots and streaks,  and an entire lack of 
inflammatory  reaction  within  the  liver  tissue,  and  confined 
portal  sclerosis. 
It seems certain,  as  I  emphasized in my first report,  that we 
have  here  a  process that  differs essentially from the  ordinarily 
observed  destruction  of  parenchymatous  cells, s  It  cannot  be 
grouped with  the  parenchymatous  degeneration  or  necrosis  in 
Virchow's and Weigert's sense, for  it does not present the swell- 
ing with  granular  disintegration  and  coagulation of  the  proto- 
plasm, with the early loss of well defined cellular outline, and the 
ultimate production of  a  structureless mass of dead protoplasm; 
but,  on the  contrary,  the  cell contents show a  uniform fading, 
with the. outline well preserved  and no particular  process,  such 
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as  coagulation or granular disintegration, leading to  the  death 
of the cell, only a fatty change frequently being associated with 
the  loss  of substance,  the  ability to  secrete bile  being retained 
to  a  late  stage. 
The  change  appears  too  severe,  irregular,  and  circumscribed 
to  belong to  the  class  of simple  atrophies,  due to  quantitative 
interference with  the  nutrition  of the  cells,  nor  does  its  mor- 
phology  correspond  to  the  latter,  for,  while  in  atrophy  the 
protoplasm undergoes a  gradual loss  from periphery to  center, 
so that some parts of the cell at least are  preserved, the  general 
fading is here characteristic.  The differences between  this  and 
other cellular destructions are evident at  a  glance.  No  better 
term could be given to the lesion than solution of cells,  cytolysis, 
and this lesion assumes importance in view of the recent general 
interest in the question of cytolysis, as also in relation to some 
of the experimental results.  I  shall not attempt to discuss this 
subject  fully  in  this  connection.  A  rich  literature  has  accu- 
mulated during the  last  few years;  I  intend therefore only to 
emphasize certain points that seem to touch upon this morpho- 
logical observation. 6 
The  discovery of autolysis which at  first was  thought to  be 
entirely of a post-mortem nature was soon to assume importance 
in  the  explanation  of vital  processes.  Jacoby was  able  to  de- 
monstrate autolysis by finding leucin and tyrosin after ligating 
off  either  the  whole  or  parts  of  the  liver,  and  expressed  the 
opinion that the disintegration in phosphorus poisoning is iden- 
tical  with  autolysis.  Umber  found  the  same  for  absolutely 
fresh exudates,  ~ but of especial importance as bearing upon the 
present observation is that of Conradi, who showed that during 
the  autolysis  of  organs  substances  preventing coagulation  ap- 
pear,  and  these  directly  antagonize  the  action  of  coagulating 
6 See F. Umber, "Die klinische pathologische Bedeutung der Autolyse," Ber- 
liner klinische Wochenschrift,  i9o3, xl,  i85.  Recently the influence of osmotic 
changes has fcund strong supporters in the explanation of cytolysis.  See espe- 
cially Baumagarten," Ergebnisse d. osmologischen Forschung fiber Haemolyse," 
in H. Zickel, Osmolog. Diagnostik  ~t. Therapie. 
7  This has been extensively studied lately by Opie,  .Journal of Experimental 
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substances  derived  from  the  original  organ  juice.  The  latter 
are of course especially concerned in  coagulation necrosis.  An 
extensive application  of  autolysis to the  explanation of  patho- 
logical processes has been made by Fr. M~ller. 8 
Further,  according to Jacoby,  autolytic ferments are  specific 
for the native albumin of the organ from which they are derived. 
It is well, therefore, to  think of a  relation which these experi- 
mental  chemical  observations  may  have  to  these  anatomical 
findings. 
Apparently little attention has been paid to the morphological 
changes incident to autolysis.  Waldvogel 9 in som~ recent con- 
tributions has  paid  some attention to  the morphology of post- 
mortem liver autolysis, especially to establish that, as far as the 
fatty changes in the cells are concerned, great similarity exists 
between autolysis and phosphorus poisoning. 
The fatty changes to in all of our cases were quite pronounced. 
In such disintegrating liver cells fine or coarse  fat  granules, or 
drops, appeared early within the fading protoplasm, but without 
definite  regard  to  location.  As  the  cell  disappeared,  larger 
round  fat  drops  occupied  the  protoplasm,  the  nucleus  was 
pressed  to  one  side,  and  an  accumulation of  similar fat  drops 
was common in the wasted areas.  But  a  marked variation in 
the morphological fatty changes, as well as in the quantitative 
distribution, was visible in all the cases,  and even in each case; 
so that,  while we have to regard them as  a  constant associate, 
no particular characteristics were detected in this respect.  The 
fat in uninvolved liver cells was of the large round drop variety, 
usually spoken of as infiltration. 
Waldvogel's investigations have also shown a  great variety of 
morphological fatty changes in autolysis as well as in phosphorus 
s See  also  Flexner:  "Note on  Autolysis  in Lobar and  Unresolved Pneumo- 
nia," Transactions  o~ the Association  o~ American Physicians,  i9o3,  xviii,  1359. 
9 "Autolyse  und  fettige  Degeneration,"  Virchow's Archly,  19o4,  clxxvii,  i; 
"Phosphorvergiftung und Autolyse,"  Deutsches Archiv. i.  klin. Medizin,  i9o5, 
lxxxii,  437. 
10 In the light of our recent knowledge of fatty degeneration of cells, and the 
occurrence of lecithin and protagon under such conditions, it will be of interest 
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poisoning.  In both, drops, clumps, and granules in large numbers 
occur,  and  in  autolytic livers  a  large number  of masses stain- 
ing with osmie acid may even be detected within vessels.  Wald- 
vogel further regards the macroscopic color of the liver as to a 
certain  extent  at  least  characteristic  of the  chemical changes: 
yellowish white  indicating a  prevalence  of  protagon,  brown  a 
prevalence of.jecorin.  Our  cases  showed a  diffuse pale yellow 
as  ground color. 
It  would be  of very great  interest  to  compare in  detail  the 
various  morphological  changes  in  experimental  autolytic  de- 
struction  of  cells  with  our  anatomical  observations,  especially 
with regard to the occurrence or absence of coagulation necrosis,  n 
Our  cases  certainly  show  a  cellular  destruction  unlike  that 
observed in acute yellow atrophy;  and  none  of  the  associated 
inflammatory changes of the latter condition are present. 
Of particular interest is the bile imbibition of the disintegrating 
liver cells.  It might perhaps be thought that this may stand in 
causal relation to the lysis of the cells, especially since it has been 
demonstrated by  Salkowsky that  the  bile  possesses  such lytic 
power.  Close observation, however, does not bear this out,  for 
not only does the degree of bile imbibition show no relation to 
the loss of tissue in any of the cases, but there exist also marked 
individual  variations,  while  the  cellular  destruction  is  equally 
prominent in all four cases. 
Investigation shows that the bile is present only in the disin- 
tegrating cells, and appears in two distinct types (Figs. 2 and 3) : 
first  in  the  form  of  fine,  small,  round,  light  yellow  granules, 
diffusely  occupying  the  cell,  and  apparently  lying  loose  on 
the surface of the disintegrating pale protoplasm.  It has all the 
appearance  of  a  passive  invasion.  Entirely  different  is  the 
second, which appears as large, well localized central deposits of 
bile  clumps  v~ithin  preformed  vacuoles  of  the  cellular  proto- 
plasm.  This  seems to  occur in  the  better  preserved cells,  and 
raises the question whether this form does not present an active 
secretion  of  the  cell;  in  that  case  it  would  indicate  that  the 
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destruction  of the  cells is  a  gradual  one during  which certain  of 
their  functions may be retained to a  late stage. 12 
Of importance  seems the  fact that  all the  lesions  occurred  in 
individuals  whose  general  nutrition  was  lowered,  who  showed 
marked  degenerative  changes  throughout,  and  who  had  been 
exposed for some time to unhealthy modes of living. 
Clinically  the  course  was  that  of  an  intoxication,  if  we  can 
judge  from  the  somewhat  meager  histories.  Ir/  three  of  the 
patients  delirium  prevailed,  and  in  one  patient  an  increasing 
mental  dullness. 
The extent  of the  destruction  varied quantitatively:  the local 
and  general  jaundice,  fatty  changes,  and  the  amount  and  dis- 
tribution of the portal sclerosis with its bile duct proliferation. 
It is noteworthy that in a  little over a  year we have  been  able 
to collect four well defined cases. 13  While this may partially  be 
accounted for by the kind of cases received in an institution  like 
ours,  it  raises  the  question  whether  closer  attention  would  not 
reveal  the  lesion  more  frequently.  Cases  now  classified  by 
superficial  examination  as  irregular  stasis  or  parenchymatous 
degeneration  may,  if studied more carefully,  be found to belong 
to  this  category. 
It  seems  as if one  would have  to regard  this  affection  of the 
liver as one deserving an independent  pathological position,  and 
as  representing  a  definite  form  of  cell  degeneration.  Further 
anatomical  and  experimental  investigation  will  have  to  deter- 
mine the clinical and pathological importance  and exact position 
and nature  of the lesions. 
I desire to express my thanks to Drs. E. Evans, T. C. Janeway, 
and  N.  B.  Potter  for  allowing  me  the  use of the  cases  and  the 
clinical records of them.  Dr.  B. C. Crowell of the laboratory has 
been of great  assistance  to  me  during  the  course  of this  study. 
The drawings  are by Mr.  K.  K.  Bosse. 
12 I  have already  touched upon  the importance of degenerative secretion in 
"Der primare Leber Krebs," etc.,  Virchow's Archly,  I9o5, clxxx, 499. 
13 Among 275  autopsies from October  i3,  i9o3,  to February  7,  I9o5. 0 
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EXPLANATION  OF  FIGURES. 
Fig.  i.--In text.  From Case I.--Leitz obj.  3, ocular 4.  General distribution 
of lesion. 
A.  Wasted areas showing remaining reticulum with bile granules and cellu- 
lar remnants. 
B.  Portal space. 
C.  Preserved liver tissue with some bile imbibition. 
PLATE VIII. 
Fig. 2.--From Case II.--Leitz obj.  6,  ocular 4.  Appearance of a wasted area 
under  high magnification.  Hmmatoxylin-eosin stain. 
A.  Completely lost portion with remaining reticulum and nuclear remnants. 
B.  Remnants of undissolved but fading protoplasm  (cell ghosts). 
C.  Better preserved cells with beginning solution of protoplasms and irregu- 
lar cellular swelling. 
D.  Bile imbibition of disintegrating cells in form of fine granules. 
Fig.  3.--From  Case  III.--Leitz  obj.  6,  ocular  4.  Bile  in  liver  cells. 
Hmmatoxylin-eosin stain. 
A.  Normal liver cells. 
B.  Different stages of early cell destruction. 
C.  Coarse bile granules in preformed vacuoles. 